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Experimental 

Crystal data 

C 23 H 27 N 3 05 
M, = 425.48 
Triclinic, PI 
a = 8.5800 (1) A 
b = 11.1286 (1) A 
c = 11.4996 (1) A 
a = 94.425 (1)° 
P = 99.191 (1)° 



Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
T min = 0.965, r m „ = 0.980 

Refinement 

R[F 2 > 2a(F 2 )] = 0.046 

wR(F 2 ) = 0.134 

S = 1.05 

7437 reflections 

293 parameters 



y = 92.992 (1)° 
V = 1078.37 (2) A 3 
Z = 2 

Mo Ka radiation 
fj, = 0.09 mm -1 
T = 100 K 

0.39 x 0.23 x 0.22 mm 



28279 measured reflections 
7437 independent reflections 
5974 reflections with / > 2a(l) 
R:„, = 0.022 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.51 e A~ 3 

APmi,, = -0.29 e A" 3 



In the title compound, C23H27N3O5, the pyrazole ring is 
inclined at dihedral angles of 38.16 (6) and 80.80 (6)°, 
respectively, to the least-squares planes of the benzene and 
dihydropyridine rings. In the crystal, adjacent molecules are 
linked via a pair of N— H- • -N hydrogen bonds, forming an 
inversion dimer. The dimers are stacked in a column along the 
a axis through N— H- ■ O hydrogen bonds. Intra- and inter- 
molecular C— H- ■ N and C— H- ■ O hydrogen bonds are also 
observed. 

Related literature 

For applications of pyridine derivatives, see: Surendra Kumar 
et al. (2011); Swarnalatha et al. (2011). For the stability of the 
temperature controller used in the data collection, see: Cosier 
& Glazer (1986). 

H 




Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


N2-H1JV2- ■ Ol' 


0.906 (17) 


1.981 (17) 


2.8858 (12) 


176.3 (14) 


N1-H1M- ■ -N3" 


0.880 (17) 


2.173 (17) 


2.9969 (13) 


155.7 (16) 


C6-H6S- ■ N3 ui 


0.98 


2.50 


3.4076 (15) 


154 


CJ-H7A- ■ 03™ 


0.98 


2.59 


3.5561 (15) 


167 


C14— H14A- • -Nl 


0.95 


2.60 


3.2484 (14) 


126 


C18-H18A---Or 


0.95 


2.48 


3.1594 (14) 


128 


C22-H22^- ■ 03 


0.95 


2.28 


3.2210 (15) 


170 


Symmetry codes: (i) x 
-x + l.-y. -z+l;(v) 


+ i,y,z; (ii) - 
-x+ 1, —y + 1, 


-X + 1.-V + 

-Z + 2. 


1, -z + 1; (iii) x 


-l,y,z; (iv) 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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IUCr electronic archives (Reference: IS2709). 
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Diethyl 4-[2-(4-methoxyphenyl)-l//-pyrazol-3-yl]-2,6-dimethyl-l,4-dihydropyridine-3,5-di- 
carboxylate 

H.-K. Fun, M. Hemamalini, A. M. Vijesh, A. M. Moor and S. Malladi 
Comment 

Substituted pyridines are important structural components of a variety of biologically active compounds. They possess anti- 
inflammatory, anti -microbial (Surendra Kumar et ah, 2011), anti-oxidant, anti-tumor and anti-ulcer activities (Swarnalatha 
et ah, 2011). In view of these activities, herein we report the crystal structure of the title compound. 

The molecular structure of the title compound is shown in Fig. 1. The pyrazole (N2/N3/C14-C16) ring is approximately 
planar with maximum deviation of 0.003 (1) A for atom N2. The central pyrazole (N2/N3/C14-C16) ring makes dihedral 
angles of 80.80 (6) and 38.16 (6)° with the pyridine (N1/C1-C5) ring and the benzene (C17-C22) ring, respectively. The 
dihedral angle between the pyridine (N1/C1-C5) ring and the benzene (C17-C22) ring is 44.88 (5)°. 

In the crystal packing, (Fig. 2), the adjacent molecules are connected via intra- and intermolecular N2 — H1N2-01, 
Nl— H1N1-N3, C6— H6B-N3, C7— H7A-03, C14— H14A-N1, C18— H18A-01 and C22— H22A-03 hydrogen 
bonds. 

Experimental 

3-(4-Methoxyphenyl)-l//-pyrazole-4-carbaldehyde (0.2g, 0.80 mmol), ethylacetoacetate (0.26g, 1.6 mmol) and ammonium 
acetate (0.07g, 0.90 mmol) in ethanol (20 ml) were refluxed for 8 hours in an oil bath. After the completion of the reaction, 
the reaction mixture was concentrated and poured into crushed ice. The precipitated product was filtered and washed with 
water. The resulting solid was recrystallized from hot ethanol (yield: 0.32g, 76%; m.p. 453^155 K). 

Refinement 

Atom H1N1 and H1N2 were located from a difference Fourier maps and refined freely [N — H — 0.880 (17)-0.906 (17) A]. 
The remaining H atoms were positioned geometrically (C — H = 0.95-0.98 A) and were refined using a riding model, with 
^iso(H) = 1.2 or 1.5C/ e q(C). A rotating group model was applied to the methyl groups. 
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Figures 



Fig. 1. The molecular structure of the title compound, showing 30% probability displace- 
ment ellipsoids and the atom-numbering scheme. C — H-0 and C — H - N hydrogen bonds are 
shown by dashed lines. 




Fig. 2. The crystal packing of the title compound, viewed along the c axis. 



Diethyl 4-[2-(4-methoxyphenyl)-1H-pyrazol-3-yl]-2,6-dimethyl- 1,4-dihydropyridine-3,5-dicarboxylate 



Crystal data 




C 2 3H27N 3 0 5 


Z = 2 


M,- = 425.48 


F(000) = 452 


Triclinic, PI 


D x = 1.310 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 8.5800 (1) A 


Cell parameters from 9992 reflections 


b= 11.1286 (1) A 


9 = 2.4-32.9° 


c= 11.4996 (1) A 


u = 0.09 mm -1 


a = 94.425 (1)° 


T= 100 K 


(3 = 99.191 (1)° 


Block, yellow 


y = 92.992 (l)° 


0.39 x 0.23 x 0.22 mm 


V= 1078.37 (2) A 3 




Data collection 




Bruker SMART APEXII CCD area-detector 


7437 independent reflections 


diffractometer 


Radiation source: fine-focus sealed tube 


5974 reflections with / > 2o(I) 


graphite 


R int = 0.022 


(p and co scans 


©max = 32.0°, 0 m i n = 1.8° 


Absorption correction: multi-scan 


/e = -12— *12 


(SADABS; Bruker, 2009) 


r min = 0.965, J max = 0.980 


£ = -16^16 
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28279 measured reflections 



/ = -17— »17 



Refinement 



R[F 2 > 2g(F 2 )] = 0.046 



Refinement on F 2 



Least-squares matrix: full 



wR(F 2 ) = 0.134 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



5=1.05 



w = l/[a 2 (F 0 2 ) + (0.0684.P) 2 + 0.3274P] 
where P = (F 0 2 + 2F 2 )/3 



293 parameters 



0 restraints 



7437 reflections 



(A/a) max = 0.001 
Ap max = 0.51 e A~- 
Ap m i„ = -0.29 e A 



Special details 



Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two Is. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2a(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





01 0.16548 (9) 0.44561 (8) 0.87653 (7) 0.02135 (17) 

02 0.38602 (9) 0.35073 (8) 0.93477 (7) 0.01969 (16) 

03 0.47154 (11) 0.01240 (8) 0.66212 (9) 0.0295 (2) 

04 0.25759 (10) -0.00120 (7) 0.52149 (7) 0.02201 (17) 

05 0.90976 (11) 0.04691 (9) 1.17677 (8) 0.0292 (2) 
Nl 0.25821 (10) 0.36906 (8) 0.52613 (8) 0.01673 (17) 
N2 0.83784 (11) 0.41106 (8) 0.76648 (8) 0.01671 (17) 
N3 0.77514 (11) 0.47186 (9) 0.67396 (8) 0.01983 (18) 
CI 0.29133 (12) 0.24919 (10) 0.50498 (9) 0.01684 (19) 
C2 0.36451 (12) 0.19308 (9) 0.59735 (9) 0.01576 (18) 
C3 0.43164 (11) 0.26769 (9) 0.71308 (9) 0.01462 (18) 
H3A 0.4394 0.2133 0.7788 0.018* 



C4 0.31145 (12) 0.36043 (9) 0.73257 (9) 0.01510(18) 

C5 0.24375 (12) 0.41694(9) 0.63803 (9) 0.01594 (18) 
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14. oj (14) 


M1 p| £ P 1 *7 POT 

JNZ — Clo — CI / — CZZ 


1/11 OA PI 1 \ 

— 141. oU (11) 


CI 1 C4 C5 C6 


11 O/l f 1 /C\ 

13.o4 (10) 


P1C PU P 1 *7 POO 

C 1 J — C 1 0 — C 1 / — CZZ 


i o m pi i\ 

3o.yz (1 /) 


PI P/1 PC ( " 

C J — C4 — C D — Co 


1 /'') /ro /1 A\ 

-loZ.oZ (1U) 


Ml PI £ P1*7 PIO 

JNZ — Clo — CI / — Clo 


1 *7 1 1 PI C\ 

3 /.31 (1 j) 


pi Ml PC P/1 

CI — JN 1 — CD — C4 


11 I /I /1 A\ 

21.24 (14) 


PI C PU P 1 *7 PIO 

C 1 J — C 1 0 — C 1 / — C 1 o 


1/11 O/C PI T\ 

— 141. yo (iz) 


pi \t 1 pc p/; 
CI — JN 1 — CD — Co 


1 /T 1 1/1 /n\ 

—101.14 (y) 


POO P 1 *7 PIO PIO 

czz — c i / — c i o — c i y 


1 CI PI c\ 

— 1.j3 (10) 


po c\a po pi 
Cy — U4 — Co — <J3 


1 TC PI H\ 
1. /J (1 /) 


PU pn PIO PIO 

cio — ci / — cio — ciy 


1 *70 1/1 PI A\ 

1 /y.34 (IU) 


PO p, /i po po 

cy — U4 — Co — cz 


— l 1 5.1 1 (y) 


pio pio pin poa 

ci / — cio — ciy — czu 


A AO PI H\ 

U.Uo (1 /) 


pi po PC P.Q 

C 1 — CZ — Co — <J3 


1 co i/i (\ '>^ 
1 jy.34 (1Z) 


PO 1 PiC POA P0 1 

CZ3 — Uj — CZU — CZ 1 


A 10 n Q\ 

— U.3o (lo) 


pq po po pi 
C3 — CZ — Co — <J3 


1/1 0*7 /" 1 /i\ 

— Z4.y/ (io) 


POO PC POA PIO 

CZ3 — Uj — czu — c i y 


1 *70 1 A PI 1 \ 

i /y.3u (ii) 


pi PO PO P/1 

C 1 — C2 — C8 — 04 


o c o/i / 1 c^ 

-25.24 (15) 


PIO PIO POA PC 

C 1 8 — C 1 9 — C20 — 05 


1 *70 OO / 1 A^ 

—178.22 (10) 


C3— C2— C8— 04 


150.45 (9) 


C18— C19— C20— C21 


1.47(18) 


C8— 04— C9— CIO 


178.33 (10) 


05— C20— C21— C22 


178.13 (11) 


C12— 02— Cll— Ol 


0.11 (15) 


C19— C20— C21— C22 


-1.54 (18) 


CI 2— 02— Cll— C4 


-178.22 (9) 


C18— C17— C22— C21 


1.46(17) 


C5— C4— Cll— Ol 


18.49(17) 


C16— C17— C22— C21 


-179.41 (10) 
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ca rM 1 01 

L>t 1 1 KJ 1 


— 1 £^ 1 ft (\ ft\ 
ID J. 1U ^ 1UJ 


r"?n r"7i r 1 ?? rM7 






Hydrogen-bond geometry (A, °) 










D—H-A 


D— H 


H—A 


D-A 


D—H-A 


N2— H1N2-01' 


0.906 (17) 


1.981 (17) 


2.8858 (12) 


176.3 (14) 


Nl— H1N1-N3" 


0.880 (17) 


2.173 (17) 


2.9969 (13) 


155.7 (16) 


C6— H6B-N3 m 


0.98 


2.50 


3.4076 (15) 


154 


C7— H7A-03 iv 


0.98 


2.59 


3.5561 (15) 


167 


C14— H14A-N1 


0.95 


2.60 


3.2484 (14) 


126 


C18— H18A-01 V 


0.95 


2.48 


3.1594 (14) 


128 


C22— H22A-03 


0.95 


2.28 


3.2210(15) 


170 



Symmetry codes: (i) x+l,y, z; (ii) -x+ 1 , -y+ 1 , -z+ 1 ; (iii) x-l,y, z; (iv) -x+ 1 , -y, -z+ 1 ; (v) -x+ 1 , ->>+ 1 , -z+2. 
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